A 15-year-old female presented with the chief complaint of crowding. Extraoral examination revealed little facial asymmetry, which was related with mandibular deviation caused by constriction of the maxilla. Upon intraoral examination, Class III molar and Class II canine relationships were seen on the right side, and Class III molar and Class III canine relationships were seen on the left side. A morphological lower midline shift was detected (4 mm to the right). After the start of treatment with rapid maxillary expansion, miniscrews were inserted into the buccal shelf and canine-premolar areas in order to solve the morphological deviation without extractions. Because there was a need to shift the lower midline to the right side, miniscrews were inserted into the left buccal shelf at the right canine-premolar area. The miniscrews were placed vertically so that the angle between the long axes of the teeth and the long axes of the screws were approximately 20 degrees. Acceptable correction of the midline deviation lasted for four months. At the end of the treatment, a good occlusal relationship was obtained.
INTRODUCTION
Midline deviation is one of the more difficult problems that orthodontists encounter. This problem is most commonly found in Class II cases, but it might be seen in all types of malocclusions (1) . In order to correct midline deviation, it is necessary to make correct differential diagnosis in order to determine the correct etiology and to evaluate the effects on the occlusion. General causes of midline deviation are (1):
On the right side, Class III molar and Class II canine relationships were seen, and on the left side Class III molar and canine relationships were seen. Additionally, there was a lower midline shift (4 mm to the right), a unilateral posterior crossbite on the right side, and an anterior edge-to-edge relationship of the anterior teeth. In panoramic radiograph, all four wisdom teeth were absent ( Figure 1 ).
Cephalometric measurements revealed a skeletal Class III relationship-SNA:83°, SNB:85°, ANB: −2° with a slightly prognathic mandible-but it was not prominent on the facial profile clinically, and the patient did not desire any change in her facial profile. The patient only wanted to correct the incisor irregularity and relationship.
Our treatment objectives were:
• to correct the posterior transversal relationship and the mandibular midline deviation • to align the upper and lower crowding • to obtain a normal overjet and overbite • to establish a Class I molar and canine relationship
Ankylosis of the maxillary first molar was noted; however, the treatment of this phenomenon was not planned.
In order to correct the cross-bite, rapid maxillary expansion (RME) was applied in the initial stages of treatment, and there was no change in midline deviation after expansion. This finding was in line with our initial clinical examination that the midline deviation was not functional. After six months of leveling and alignment, two 1.6 mm-diameter and 10 mm-long miniscrews (Jeil Med. Corp.; Seoul, Korea) were inserted into the left buccal shelf at the right canine-premolar area. This area was selected due to the fact that the lower midline was shifted to the right. After the insertions, a second panoramic radiograph was taken to evaluate the position of the miniscrews ( Figure  2 ). On the right side, a 300 g force was applied from the screw located between the canine and first premolar to the surgical hook that was located at mesial to the right first molar. In the same way, a 300 g force was also applied on the left side from the screw located on the buccal shelf area to the surgical hook that was located mesial of the canine. These forces were applied on a .019 x .025" SS arch wire until midline shift was corrected. Correction of the midline deviation lasted for four months. At the end of the treatment, a good occlusal relationship was obtained, but there was still a small but acceptable midline deviation and some facial asymmetry. And maxillary right first molar could not be extruded because of the ankylosis ( Figure 3 ). After segmental osteotomy, extrusive force was applied from buttons. But no extrusion movement was observed. Second surgical requirement was explained to patient. But the patient did not want to undergo to surgery for the second time. Informed consent was obtained from the patient for this publication.
DISCUSSION
Clinically, the nasal tip, nasal base, philtrum, and midpoint of the chin are the reference points for detection of the facial midline (6) . Photographs or videos might also be used for this purpose, but the clinical examination for determination of the midline deviation gives more reliable results (7). Midline deviation can be related to skeletal, dentoalveolar, or soft-tissue asymmetries or some combination of these (8) . General reasons for the existence of midline deviations are early loss of primary teeth, abnormal tooth eruption, and extraction of permanent teeth (7).
Narrowed maxillary arches also can cause a deviation of the mandible, which is called functional mandibular deviation. Our patient also had a narrowed maxilla; however, the maxillary constriction did not cause a functional deviation. In our case, only a morphological lower midline deviation was present. After RPE, the deviation remained. Usually morphological dental midline deviation can be corrected through asymmetric tooth ex- traction, stripping, or a combination of intraoral elastics. However, as an unwanted effect asymmetric extraction might cause an asymmetrical molar relationship and an asymmetry of the arch form at the end of the treatment (9). Furthermore, intraoral elastics require full cooperation of the patient for the success of this kind of therapy (10, 11) . Our patient initially had a Class III molar relationship on the right side. In order to correct the midline deviation, the lower left premolar might have been extracted; however, this could cause a number of problems as listed above. Therefore, we distalized the mandibular posterior teeth on the left side, and this helped to correct both the molar relationship and the midline deviation without extraction.
This technique can be thought to negatively affect the angulation of the teeth, but no angulation problem was seen on the final panoramic radiograph, probably because of the use of the .019x.025" SS arch wire. Class I canine and molar relations were obtained at the end of the treatment (Figure 4 ).
Use of miniscrews might help to correct a severely deviated midline without the use of intermaxillary elastics that requires the patient's cooperation. The greatest advantage of this technique is that there is no need for patient cooperation. In order to correct midline deviation, the screws might be placed either unilaterally or bilaterally, in one or both of the arches, depending on the side where the midline deviation exists (12,13). Poggio et al. (14) reported that in the mesiodistal dimension, the greatest amount of bone was found between the first and second premolars, and the least amount of bone was seen between the first premolar and the canine in the mandibula. Therefore, it may seem more appropriate to insert one of the screws between the first and second premolars; however, the interpremolar region might be risky because of the existence of mental foramen for vertically positioned miniscrews. As a result, we preferred to insert one of the miniscrews between the canine and premolar, and for the second miniscrew the buccal shelf area was selected because Chang et al. reported that a high success rate (93%) was seen for miniscrews that were inserted in the buccal shelf area (9) . In this region, large-diameter screws might be inserted parallel to the long axes of the molars thanks to sufficient thickness of the bone. Adequate bone thickness allows insertion of miniscrews without interfering with tooth roots (15) . This technique should be monitored for long-term stability and may require overcorrection and long-term retention, especially when the midline deviations are severe.
CONCLUSION
In order to achieve successful and stable results at the end of the treatment, correction of midline deviations requires an attentive diagnosis, a well thought out treatment plan, and case-specific selection of suitable mechanics. We think that using miniscrews for anchorage is an effective method for the correction of midline deviation. Furthermore, the biggest advantage of this technique is that patient cooperation is not required. However, longterm evaluation of the stability of results that are obtained at the end of the treatment is required. 
